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^^P-NMR (CDCb+5%CD30D)(H3PO4 reference): S 14 
Example A-4 

4- Amino- 1 -hvdroxvbutvlidene- 1 . 1 -bisphosphonic acid. 



NO. 9990 P. 



9(s). 



di (2-fL-valvloxv)-3-methvl-fSV 



f +Vbutvrvloxvmethvn ester. 



a) 4-BenzyloxycarbQnylamino- 1 -hydroxybutylideiie- 1 
(N-benzyloxycaibonyl-L-valyloxy)-3-methyl-(S)-(+)-butyiyloxymeft^^ 



4-Benzyloxycarbonylaimno- 1 -hydroxybufylidene- 1,1-1 
mmole) was esterified by the method described in Exanjiple 
title compound. Rf (20%MeOH/CHCl3) 0.20 (at the 



,1-bisphosphonic acid, di (2- 
ester. 



bisphosphonic acid (383 mg, 1 
A-3-a to yield 184 mg of 
of oval spot from baseline). 



center 



^H-NMR (CDCI3+ 1%CD30D): 7.27 (m, 15H), 5.62 (m, 4H), 5.15-4.72 (m, 8H), 4,32 
(m, 2H), 3.08 (m, 2H). 2,16-1.73 (m, 6H), 0.88 (m, 24H). ^'P-NMR 
(CDCl3+l%CD30D)(H3P04 reference): 5 15.5 (s). 

b) 4- Amino- 1 -hydroxybutylidene- 1 , 1 -bisphosphonjic acid, di (2-(L-valyloxy)-3- 
methyl-(S)-(+)-butyiyloxymethyl) ester. 

4-Benzyloxycarbonylamino-l -hydroxybutylidene- 1,1 -bisphosphonic acid, di (2-(N- 
benzyloxycarbonyl-L-valyloxy)-3-niethyl-(S)-(+)-butyiyloxymethyl) ester (184 mg, 
0.166 mmol) was hydrogenated over Pd-black (71 mg) by the method of Example A- l-b, 
to give the title compound as the triacetate as a white so id (95 mg). 

^'P-NMR (CDCl3+5%CD30D)(H3P04 reference): 6 14.15 (s) 

Example A-5 

4-amino-l-hvdroxvbutvlidene- 1.1 -bisphosphonic acid, mono (2-methvl-2-fL- 



valvloxvmethvn nronionvloxvmethvn ester. 
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NO, 9990 P. 2 



a) 4-Benzyloxycari)onylan)ino-l-hydroxybutylideiie-l,l-bi acid, 
tribenzyl mono (2-inethyl-2-(N-benzyloxycarbonyI-L-valyloxymethyl) 
propionyloxymethyl) ester. 

To a solution of 4-benzyloxycaAonylaitdno-l-hydroxyiutylidene-l,l-^^ acid 
(1.54 g, 4 mmole) in dry N,N-dimethylfonnamide (24 d(i1), heated at 50 was added 
diisopropylethyl amine (2.78 ml, 16 mmole), followed bjjr dropwise addition of 
benzylbromide (1.9 ml, 16 mmole). After stirring underj argon for 4 h, the solution was 
concentrated on rotavapor and treated wifli ethyl acetatcl (20 ml). Crystals were filtered 
off and the filtrate was extracted with brine. The organit; phase was filtered through 
anhydrous sodium sul&te and evaporated. The 4-benzy] oxycarbonylamino-l - 
hydroxybutylidene-l^I-bisphosphonic acid, tribenzylestsr was isolated by silica gel 
column chromatography (2-4, 7-10, 15-20% ethanol in dichloromethane). The pure 
fractions containing the pure triester were pooled together and evaporated. The residue 
was then dissolved in ethyl acetate and the solution extr icted three times with 2M 
aqueous solution of dtrio acid. Triester (990 mg); Rf (2(i%MeOH/ CHCI3) 0.15 (at the 
center of oval spot firom baseline); 

^'P-NMR (CDCI3) (H3PO4 reference): 6 20.4(d), 13.3 (d); ^H-NMR (CDCI3): 7.35-7.10 
(m, 20H), 5.20-4.91 (m, 8H), 4.60 (br, IH), 3.00 (m, 2H^, 2.12-1.75 (m, 4H). 

b) Dried tribenzyl ester (395 mg) was dissolved in ^ N,N-dimethylformamide (3 
ml), followed by addition of diisopropylethylamine (99 inl) and a solution of iodomethyl 
2-methyl-2-(N-ben2yIoxycarbonyI-L-valyloxymethyI) propionate (737 mg) in N,N- 
dimethylformamide (1 ml). After stirring under argon for 4 h at 30 ^C, the solution was 
concentrated to dryness on rotavapor and treated with et|iyl acetate (10 ml). Crystals were 
filtered ofif and the filtrate was extracted with brine brim 1 containing a small amount of 
sodium thiosulfate. The organic phase was filtered through anhydrous sodium sulfate and 
evaporated. The titie compound (84 mg) was isolated by silica gel column 
chromatogmphy (1, 2, 3% ethanol in dichloromethane). ^If (2%MeOH/ CHCI3) 0.60; 
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